Spectral analysis of the time-varying horizontal magnetic and electric field components yields the magnetotelluric (MT) impedance tensor. This frequency dependent 2x2 complex tensor can be examined for details which axe diagnostic of the electrical conductivity distribution in the Eaxth within the relevant (frequency dependent) inductive scale length of the surface observation point. As such, precise and accurate determination of this tensor from the electromagnetic time series is fundamental to successful interpretation of the derived responses. In this paper, several analysis techniques are applied to the same data set from one of the EMSLAB Lincoln Line sites.
For the analysis of MT data, the linear system can be thought of as having two inputs, the horizontal components of the time-varying magnetic field (b•(t) and by(t)), and two independent outputs, the horizontal components of the time-varying electric field (e•(t) and ey(t)), with additive noise components on each channel (nbx (t), nb, (t), n,x (t), and n,, (t)) giving our observ- 
